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f*^ (57) Abstract: A process for the production of optically active 5 -hydroxy esters represented by the general formula (|||): (|||) 
O [wherein R^ is optionally substituted hydrocarbyl or the like; R^ is different from R^ and represents a nitrogenous heterocyclic group 
frj represented by the general formula (V) or the like: (V) (wherein the ring may be substituted); R' is optionally substituted hydrocarbyl 
O or the like; R* and R^ may be the same or dififerent from each other and are each hydrogen, halogeno, or the like; and ♦ represents an 

O asymmetric center], characterized by reacting a compound represented by the general formula (|): (|) with a compound represented 
^ by the general formula (||): (||) [wherein X is halogeno] in the presence of a cinchona alkaloid or the like. 
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(4) ^i-7)Vtia^ \^M->>-3=.>. ^->, S^«+->'>T 

^-sMfB (1) t^mommm ; 

(5) R^5{>^\ ffj!l$nTViTt>J;Vi 2-hr U 4-1' 5 :$^l/'J 
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l^fp. L «^SS<£^-r, 3 T^^n^ST^^MIB (1) fS«!t(7)®i3i^7:j:<i:tC 
Mf So 

5 

n-7'5^;u.. -rv/5^;i'> sec-:/5^;u, tert-:;^5^;k n-^>5^;K -iv 

^>9-Jl. ^-^^>9-)W n-^^iy)V. -iV^^zy)]^. 1, l-z^^'^)V':f^Jl. 
2. 2->f^5^;i/y^;K 3, 3->?;^^JlZf^)l. 3 . 3 ->';<^;i/^o tf;K 2 

-x5^;i/:/5^;k n-^y5^;K i i -x5^;i/^^5/;k n- 
^ib^x^^i!)^. itf^i^<\tc ^. ^7)1^)1 m^it. p^^;!^. x5^;k n-^^utr 

25 ^;i/7U;k i-yD^x;k 2 -pt5^;u- i -yD^x;p. i-:/5^x;i/, 2- 
:77^x;p, 3 ->^7^x;k 2 -X5^;i/- i -:/T-x;k 2 2 -:/-7^x;k 
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3 -;<^;i/- 2 i-^>^:^;k 2-^>x-;k 3-^>5^-;k 

5 T;i'4^^;P»tLT^i. i-yptr-;i/, 2-:/ptf-;K i 

2-y5^-;K 3-:/5^:^;k i-^>5^-;k 2-^>5^-;k 3 
-/^>5^-;K 4-^>5^zi;k i-'\^S^:z;k 2-^^^->-;k 3-^^i^:=. 
;k ;k 5 -'\^i^:l;^?^<i^a)C2_lo^^^+— >'^^>&^ffl''^^^^• 

r'>^7PT;i/^r-;i/aj tvc\t. mxit2-iy^u^>^>-i — r;k 3 

-iy^u^>^>- 1 2 -i^^u^^^y- 1 3-'>^^P^=^-fe 

>-i — r;k 1 ->^i^p:/7^>- 1 — r;i'. i -vi^P^>7^>- 1 --r;p?5:^ 

20 © C 3_ 1 0 zyi7 u7JV^:z)mu iiHim ^n^o 

ri^^n7)Vti>i^jizLj\,^i tvx\t. m^.\t2, A-^yifu^y'^fVJLy- 
i—OV. 2, 4-5/^7 P^^r-y-i^X>- 1 —r;p, 2, 5-v^P^+1^>>^X> 

p-hu;k 2. 3-^->>j>»k 2. 4-^s^u;k ^v^jk o-i?>^x;k 
m-i7;A-;k p-i7p^x;k a -pt^;u^>>^Jk '^>XfcKU;k o-if:7x 
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U;k 2-^^^)rV^))V. A—^^'\irV^))V. 5-:^^1f\/U;K 3--rV:t^1^- 
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yu;K 1, 3. 4-:t=t^-y->»Tyj;k :7^if-;K 1, 2. 3-5^T>^Tyu 

;K 1, 2, 4-5^Tv7\/«J;K 1. 3, 4- 5^75^7 v^u;p, 1, 2. 3-h 

'J7v^u;k 1, 2, 4-h'j7Vu;K 5^h^vj;k 2-tr'j>?;k 3-kfu 
>?;k 4-\^^)-j)V. 3-ifuy>^-;k 2-hr'J^v-;k tf^v:i;i/. l-U7 

y'^>y:7^-;k ^>y^x— -f >H'j;k -fv-r >Hu;k ih— r>^ 
yu;k ^>x-r >iS^v/u;k ^>i/:*-=^"tfyu;k 1, 2-^>y-f y:^*-tJ-y 
u;k ^>y5^7yu;k ^>vtf^->>k 1, 2-^>y-r V5^7yj;k ih 
-^>\/h'j7Vu;k +/'j;k -ry4^yu;k 5/>y'j-;k ^:t-^/u-;k 
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^r>hU:=.)V. :7x:hh'J>^r:;K :7x":^boU-;i/, -r>H«J>'-;K tTpa 
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3 -aj tf >J >^;i/, 1. 2, 4-hUTyP C4. 3 - b.] tT U y>?-;i/7^j: ,H) fj: 

anii^ m^f^n. b < HSta bfc 5 ts: u 6 MaD^#i^¥^^itm5S»j&^^ 

U-;k -r^i$^yu>?-;k tr^yun;^ tr^^/'Jv?n;k =^^^^^'J>^n;k T 
15 ^Ti-yZLJV. tf^Uvy. 2-tf^Ui^>ik 3-tf^'Ji^;k 4-E^'Ji^;k 5^h^b 
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6R<D^^mi^mm^m^mmmm> mx\t. 3 H-trD-;i.- 2— r;k 2h- 
15 tra— ;p-5--r;k 2\i-\f.u—)v-2 — r;k 3H-tfD-;i/-5— r;k 1 
H — 4H--r^37*v'-;i/-4--r;k 2h — r^y^/- 
;p-4--fjK 4H--f 5 — r;k 4h — r 2 --r;k 
iH—f ^yy-;i'-2— r;k iH—f ^i5^v/-Ji^-3— r^k 211— (^^v 
—)v-2 — r;k 4H— f 5 iS^y—;i'- 2- -r;k 3-:t^-ti-y— 4— rjk 
20 1. 3-:r^ity-;i/-2— f;k -fv^t-^-tJ- 3— r;k iH-e^y- 
;u- 3 — r;k 3H-kr^y-;i/- 5 --r;i/> 4H-tr^y-;i/- s-'f 1. 

3. 4-^^'&V7V-)V-2-^ )V. 1.2. 5 - :t 4^ tl- >^ 7 3— r;k 

1. 2. 4-:^4^iJ->»Ty-;w-5— f;p. 1, 2. 3 4 - 

-f;k 1. 2. 4-::i-^-y->^7y-;i'-3— r;k 1, 3. A-^Tz^TV'-)^- 

25 2 -<;k 1. 2, 5-^T>?Ty-;p-3--r;k i, 2, 4-5^7>^r\/-;p 

-5— r;k 1. 2. 3-^7>^T^/-;U-4-'f>»l/. 1. 2. 4-5^T>^Ty- 

;p-3— r;k 1. 3-^Ty-;w-4--r;k 1, 3-^71/— 2-<;u, 
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-f y5^T^/-;i/- 3 r;K ih-i. 2. 3- hUTy-;w-4— r;k sh- 
1, 2, 4- h'j7v/-;i/- 5— r;u, 3h-i, 2, 4- h^jrv-jv- s-^ 
;k 2H-xh^vu;p-2--r;K 2H-5^h^^/'j;w- 5--r;k iH-xh 
^yu;p-5— <;k 2-tru>';i/. tf'ji$^i^>- s —rju. tfu$v?>-4— r 

tfU^>'>-2 — 01. \d.^Vy-2-^ )V. 1, 2, 3-h'JT>'>-4- 
<;k 1. 3. 5- hU7v>-2--r;k 1. 2. 4-hUTi^>-6-'r;P, 
1. 2, 4- hUTS^>-5— r;k 1. 2. 4- h>J7>^>-3-'f;i/, 7^£<i:\ 

3SttJf8 ~ 1 2 Mo^^m^#i^ai'&it^m». M;^^^ 3 H—r > h*-;p- 2 
2H-<v-r>H— ;i/-2 — r;k 2H-'i'V'f >f-;1'- 1 --r;!/, u>- 
2--r;i/. -rv=^y u>-i — r;k -rv^y u>-3 — r;i/. 7h--/u>-8 
— rjk 9H->^u>-8--r;k 7H-yu>-6--r;k 9H-yu>-6- 
'r;k 9H-yj>-2— f;w, 7H-:/u>-2— r;K ih-o^j^^/-;!'- 
3 — i';K^:^y >; >- 2 — f ;k ^t-y u >- 4 — r;K u >- 3 — r ;k 
^y=t=^-tJ-'j>-2-<;k y^^iyy-i-^ y^-us^v- 2— <;k ^t-u 

[4, 5-c] fcfU^S^>- 3 — rJk 5H--T5^l/[4, 5-c] tf'jy>^> 

-3-'r;K 7H— r^yv[4. s-c] trui$^>?>-6-'f;K sh— r^^ 

[4. 5-c] tr>jy>^>-6-<;k IH-tr^yP [3, 4-b] fcfU>^> 
-6 — r;k 3H-tf^yo [3, 4-b] trUv>-6--r;k SH-hf^^O 

[3, 4-b]hf'j>^>-3 — 1. 3-^>v^^4^ti-v-;u-2--r;k 1. 

2-^>V^=¥^V-)i^-3-^J\^> 1, 3-^>^/5^T\/-;i/-2— 1. 
2-^>\/5=-T\/— ;U-3 — TJk lH-1. 2. 3 -^>y h U 1 - 

-r;K 3H-'i'5^v [4, 5-b] hru>?>-2--r;k ih— r^y\/[4, 

5-b] tfU>?>-2 — r;k 3H--f aiS^l/[4, 5-b] lfU>^>-5 — T^k 
IH— r^i$^y[4, 5-b] krU':^>-5— f;k 3H— f^5^y[4, 5.-c] 

tfu>'>-2— r;k iH— ra^y[4. s-c] tfus?>-2— r;k 3h- 
-r5yy[4. 5-c] tf u>^>-4-'r;k ih— <5yy[4, 5-c] tfu 
>^>-4— TJk 3H--r^yy[4. 5-c] tru>?>- 6 --r;k iH-^r^ 

[4. 5-c] tf«J>^>-6--r;l^. 7x:f>h'J>^>-6 — r;p75:<if*«fflVi 
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->?tHP-2H-lfP— ;P-5 — r;K 3. HP-2H-tfD— ;l/-2 

— r;i/. 4, 5-v?bFP-iH — (^yv—)v-4 — ni^. 2. 5->^tHP- 
1 H--f 5yv-;i/-4 — r;K 2, s-vb hp- 1 H--r 5 2 — r 

;k 4. 5->^t:Hp- iH--r^i5>'y-;i/-2— r;K 4, s-i^tHP-iH 
-tr7y-;u-3— 4. 5->^fc hp- 3H-tr^v/'-;u- 3--r;K 2, 

5->?tHP-l, 3-5^Ty-;W-2 — 4, 5->?tHP-l. 3-^7 
V'-)V-2-'1)V. 2, 5-^^tHP-l, 3-^7V—)V-A-^)V. A, ^- 

v^tHD-1, 3-5^r\/-;u-4 — nv. 4. s-vtHP-i, 3-^71/— 
;i/-3 — r;k 2. s-e^bHP-i. 3-:t=^rti-i/~-;i/-2— r;k 4. 5->? 

tHP-l. 3-^^-^'J-)V-2—^ )V. 2, 5->^tHP-l, 3-:t4^lJ-y 

-;i/-4— r;K 4. s-vtHP-i. 3 -:t^ity-;p-4 — r;K 4, 5- 
vt:Hp-l. 3-:t4^1J-y-;i/-3-'f;K ;^j:^03~8* (»*U<«5~6 

y^y. y^a^^^y. y^u^if^y. y^u^^^y. y^u/iryt^E<D 
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5 -So 

\t. mx^t^y^y. h;ux>. ^s>i/>, ^'>^l/>^ ^^y. 1.2,3- 
10 >'j^5^;i/^>-tf>, ^y'$'vy. ^yfy. -ry^uy. jxuy. ^^^vy. 
tf:7xni^>, ^yvy^fu^zf^-y. as-iyy^y. s-^yy-ty. T-t-ry 
^uy. yji^^uy. yj^i-uy. y:xL^yvvy. T>h^-fe>> yyx^^vyr 

y. -^y^iiyuEX'hr). ^-vh^yay. b;i/x>, i-y^uyfsi^f)m^i^ 

15 Vio 

L < «5;tj: b 1 8*1«3!im> . ^ e. {c$f * b < «5;^ b 1 4 A^tmiil. $ e. Jc: J; 0 
b< «5ni:liblO*1tm^;^i:T*S. 

r5§=#i^i«mmj i:bT=R#:6<J(C^J^-r 5 ^^CVi b 6 MO^^:^^^^^^ 

1, 2. 4-::*-^1t>*Ty-;K 1. 3, 4-:r4^lJ->?TV'-;k 7 7lf>. 1. 

2. 3-5^yv?yy-;k 1.2. 4-5"T>'Ty-;k 1. 3, 4-^T>^Ty-;k 
1, 2. 3 - hUTy-;k 1. 2. 4- hUTv/-;k -T^h^y-;!-, tfU':^>, e 
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1. 2-'^>y'rv^^-y-^/-;i'. ^>9=^7'/-)i. ^>ytf7>. i, 2-^> 

a-io)V^^oy. e-tjji-^v>. r-;^;i/Jl^'J>. t^^Jz^ 

>, :7x:^b'J>'>, 7'x:^hPU>. Oh'Uv'X t!DD Cl,2-b.] tfU 

10 iS^y ci.5-_ai tfu>^>. -r^^y ci,2-b.D truyv>. -i^y^/ Cl, 

2 -a,] lfU5>?>, 1.2.4-hU7yn C4,3-_a^ tfUv'>, 1,2.4- 

lebfc ST^cCV^b 6M<^7^#:^#^i^^tm«<^|si--^;^c«S:^cC-s.^c^mm2j@*t«l 
-i^yv'j-yy. tr7yu>> tf^yus^^. ^^^')z^>. 7i^vi^>. ^^-^ 

20 ^>?>;'j:^®3~8M («^Sb<«5~6*) (D^fafe^^^iti^figft (»*b<« 

ta?p) (i&i»i^ismm) ;^i:i:*^'ffl^ie.nso 

mmit7m&i > ri) R»<i:R\ 2) R^t R''*;^«3) R^iR^'td:. Viob<fctC7^ 
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J;V^7JU^-;i/». (iv)«*fe$nTViTt)J;ViT'J-;i/», (v)eife$nTViTt) 

5 TtiTt>J;Vi->i7aT;W'Jr-;i/^, (vi i i)KJfe$nTViT'b J;Vi^^^»> (ix) 
ttm$nTV^Tt><fcVi7^y», (x)Bit$nTViTt)cfcVi7KmS> (xi)fiil^n 

10 (xvi)Apy>m^ m. yym. urn. ^m. 3^m^^. $f^b<jmm. 

^mU^) > (xvii)>'7y»> (xviii)'r y vT/S, (xix) vT^^- (xx) 
-f Vv^T^^-hS^ (xxi)5":4->^T^--h«> (xxi D-f V ^"r^v'T^- hS> (xxiii) 
::iha», (xxiv):nhPVS. (xxv)7.;i/3^:>m**©T'>;i/», J^j:t*7{>«fflVie.n, 

sec-:/^)V. tert-:/5^;i/. n-^>5";u, -i'y^>5^;u> ^-^^>^ 
20 ;k 1 -p^5^;uyD tr;k n-^^v-^k -ry^+s^;!/, i, i ->';^5^;u>''5^;i'> 

25 ;vs (0iJ. >5^;k x5^;k yptf;i/;'a:ch'©Ci_eT;p^;u:^j:<»f) > <SigiT;i/^rx 
)vm t*x;k ru;u75:^®C2-6 5'>'i^^->"^5^«i=') ^ )v^:=-)vm 

:sL^-)V. ':fun)V^)Vti.ao:)C2-i7)V^:=:-)Vfi.E) , fiJ^^tiTViTfeJcV^T 
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10 T#-&o 

2 -X5^;p- 1 2 -t^^^ju- 2 3-/5^;u-2- 
4 5 - ^^•fe::i;i/?5: © c 2_ e t;u^:i;uj^c HSrffl 5 ^: 

-5, :i:lx. 7)i'^=i)v<Dmm^tvx\t. mmi^ft^^mti^xo m^-^nx 

20 ^. 

mti^xit. mpL\t:rL^=Lji. i-T'otr-jK 2-yDtf-jK i-:/5=--;k 
2 -:/5^-;k 3 i -^>^=l)1. 2 --^>^-;k 3 -^>^-;i/, 

)v^=L)vm<Dmmmhi>x\t-t. m$E.hrcmmmtLx<D mm^nxi^^xh^^^^r 
mmmmMti^xo mm-^nx\^^xh^\^^7^j-)\^&i tc*3tt'57U-;i/»<fc 
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15 HtfEB^s^bTcD m^-^tixr^^xh^^^zy^urjv^^^jimi iz^n^^^^ 

yu;k 1. 2, 3-^=^1t>^Tyj;W> 1. 2. 4-:t+lJ->^TyU;k 1.3,4- 
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\/'J;i/> 1, 3, 4-5^7>^7'yUM 1. 2. 3- hU7VU;k 1,2,4-hUT 

iH — r>^yj;K ^>x-r>y^/u;k ^>y:t^iJ-vu;K i,2-^>v 
-ry:t^rifyj;k ^>v^7WM ^>\/tr^:n;u, i, 2-^>v-ry^T 

:hyu— ;k 4^/^+>-Un;u, y^^v^-;!/, :^y^'J>^n;k y>jn;i., :/5=-'J 
7i:7U>?-;k yxy+iJ-v'-;!/. yxy5^7>^ri;k y3i:^>?n;k yiy=^it 

5=-T>h^::i;K y x':^ h U >^::i;k yx^hDU-;k -f >HU>'~ 
)W tfDP Cl,2-b.] tfUiSi^>»r:;k tf^^o Cl.5-A^ If' J -fS^ 

y ci. 2-_a] tfu -r^is^y ci, s-a,^ tfu>^;k -r^yy ci. 2- 

15 b.] tf uy>^^;k 5^S^y CI. 2- a.^ t!'J5>^::i;k l,2,4-hU7yD 
C4.3-A^ tfUvM 1,2. 4- hUryo C4.3-_b3 tTU :$^>^-;U7^j:£© 

D+y 'j;k 1. 2, 3.4-5^h^t HP-ry^yu;p^j:^®<fc-5ictai5L;t#M 
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15 h^'>> h'j:7;u^Dp^ h.^^-v, 2, 2. 2- hU:7;u:^Dxh^i^, hU^^nu 
^h:^^->. 2. 2. 2-hU^J7POXh:^'>?5:<i:) :tecfct;^'C7_ii7;U^;i/TU- 

^ff * b < C 1 _ 5 r)\/^)V- y i x;i.fj: -H) tS^ 6 llJ^n:/S:®t^*Tfitfe $ nx v>T 

x;i/S (^J, ^ h^'>:^;U3J^x;u, x h^->:^7;i/3}^x;i/, V^)y)V:^u:^V^i^iJ 
25 ;U3j^x;K 2. 2. 2-hU7;U:tPXh^>':^;i/ji^x;k hU;^DP^ h=^r'>;^3 
;i/7j^-;k 2. 2. 2-V^)^uujLV^i^iJ)\/-^:=.)\/tsiE) . :7ix;uSTetfe 
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M<Dmm^\tmm'^mfsi^mziu\,^u2mmmi^x\,^xh^\^>o ^ys:. 2m(Dm 
mmi)^^m^^t—mizrj:'Dxm^7^y^^j^^'t^m'^h;^K>. dw^nc^-^ 

mBmmmtvxcD m^^nx\^^xh^\^^7)v^)vx)vy^::^)]^mi iz^^vf^ 
20 u\d.)V7.)Vy ^ -i vzfu}djiy.jiy ^ iLjv. y^^jixjiy^ ^y-^f- 
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tert-y5^;K ^>^;k ^^'>;1/?^j:£©c i_6T;p=^^;i/)^a:. iff 

mx\tyvm. mm. %mts.E) . xi>ds. =^r^m. iT^tv^bsMc^Apy 

-fy>^h^->, sec-yh + >'> tert-y h^'>fcCt*CDC i_6T;Wn^ 
20 >^7^t\ »^U<{i^N^v, xh^^^v^^cC^) fS.E^m^^^Z.iii)^X^^. ^fz. 

},t2m) mi^vxi^^<Di>m^\^\,^. 
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20 

a iWF^v<\t. C6-io:^u-;w-Ci_4T;un4^->-;<j;i/7j^-;i//j:a ^m^v 
j^^^jm^Mmv: mmmmtvx\t. m^iti&myjv^ji' ^^)\^. x^^ 

— ji/if^t^) . i/570T;w=^^;u m. i^^ni/nt!;!., '>i^D:/5^;i/. '>i7D^>5^ 

20 t)ck<. ^©S^^tbTti, MIH<7)«J^S-i:L.TcD r7;i/n^'>;^3;P2j<->'Uj \z 

^\if^mmmtnm.fs.h<D^nmtmm\*^^^iiffix^^o 

Z.ZLX ^N,u--jm.Wktt)\^n=e'i}Vi \^^mmir±.\z2mom.^^^^'t^ti 
}vn=E^)v^^M^i^^ mMmm(D-:}5<Dmii\yx\'m^hrz.m.^mtvx(o tn 
-"^ym^iDvn^E^ )V\ \zi6\if^mm^hmm.(Dh<D^m\^>^z.ti)^x^. m:& 
25 (DMiiVxi,^. m^^-x^mrji^jv m> x5^;k :/pfcr;k -rvyatf 
;k :/5^;k tert-:/^;K ^>5^;k ^4^>';i/j^££®Ci_6TJU^;i/7^ci:<i:) . c 
3-7'>^ot;1/^;w (*«J, ->^DyDtf;k >'i?D:/^;k >/^p^>^;k v'^ 



^^CT/JP03/02563 
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R^T&^—IS^ (IV) 
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(IV) 



L 



d^TR'T^^n'S mm-^nT^^Th<i:u^mmm] tit. i^rcit^n&.± 
u;k tX1/-;k :7x-^>hu;u y3Li-u=^)V. -f >^-fe— ;k 

10 

R^iUTtt. #iC$f*L.<«, Sift ^nxViTfei; 1.^2- fcrus^jus^ttBt^^n 

20 TViT'bJ;Vi4-f 5^^/u;wfcC^ (Jine><off*^»«, HtrlEgj«i»<!:bT(Z) rg^ 

$ nx ViT J; u^tS^Sj t:?^^^ (.^T J; Vigils <h Iwi^tT^c c^S: iRl^T^c^ffl 

25 
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(III) 
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24 

\ommx$>^o 

(II) x^-^n^<t'^<^o)mmm\t. —ust^n) x^-^n^it'tmizMhx. 

i^izmM-^nm^fj^. iff^vKit—^^ (ii)T^$n^{b^#>t4^:^T;i':^p-r 

eioittcUTtte.n/si-jis^aiD-e^^n^^t^^tt/s— k kd4^->xx7^;i/ 
^\z<i^^(D^m. m^immmtii> mi^^i^. ^m. ^m, ^^a. 
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25 

?ntmmmmt(Dm.. r>^=.^A^. mmmmt(D^. Mmwtt(Dm. ^mmt 

7'^>, N, N' ->'^>>';i'X5^l/>v?TS>f<j:i:<i:(?):^:*^fflVie>n§. Mmm 

om^i^^^n^, mmwtt(D^<Dtitf-mumhLxit. mx\^^m. wmt. h^jy 
)v:tuw^ms y^)iwt. y-^jvm. zyzr^m. m^wt. -^u^ym. ^ji>m. n 

./\^m. U>3fi?, ;^^>7s)VTi^>Wt> ^>if>X;i/3jN>^, D-h)l^X.>XM 

>m^^t<Dmm^^^n^o i&m^T^ymt<Dm(DHmrMhLxu. m^if 
t;u^x>. 'Jv>. :tJv^^>rji^iio^ffimw^n. m^72./mt<Dm,(Ditf 



JMTC0400/54 (400 MHz)^{;:Til!l^b, (5M^PpmT^Lfe, ^ 

s : S^>^U»;/ d : ^':fVv V. t : hU^L^y m : h> br : 

J : ;ti>y:/U >i/^^> TFA : V^}y)\^^uW^. 'Bu : tert-:/5^;US. 
Tr : hU5^;i/» 
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^^^UT.^^ b)V (IR) tiA'— 4^ >x;U-7—tt^ Paragon 1000 ^m^^XM^ 
U-^VC^'yy^—mo^lJVh, (CHIRALPAK AD, CHIRALCEL OD, CHIRALCEL OJ) tt. 



T;i':if>l^ffl^T> >'>3->(440 mg, 1. 0 mmol) h ^ t H d:7 ^ >(jl5i7K, 
2.0 m\)\zmmV. Kl^y\ZX^)yyt--^y^—UM. (O.5 M;8.0 ml, 4.0 mmol) 
^myX^lto \Q ^fUmWl^tc^^ tfU>?> (O.SOml, 2 mmol) triitTLfeo 

y\zx 2^^mmw\^. -40 1: {ci/^^b;^. 2-^5^;w-i-(i-hu^;p-iiy-rayv' 

— ;U-4-r;i/):/0A>-l-:t> (1.0 mmol) ©T^h^ t Hp:7^>^?^ (IJiTK, 4.0ml) 
<^ 10 5)-r«l3&HtT?^Tb.-40'C t;iT4l^rHlit#b;toSiS?KtCl ^^i^^ (20ml) 
SrliaA, S^mx5^;U (20 mix 2) iCTlftttJb/Sio Jftm^^fiafoMW^K, fiSSlft^^TK 

\zxmk^^\^ito^mm^m^'rv^)^j^^m\'^xm.m\^tz^> mm^m^\^tio 
nft^nmm.W'!?u^v^^y-('-\zx^m\^tc. ^(of^^. m.m\tn%. m^i^ 
mmmt mxh-Dtzo 

^^fiS^RiX^^ h;U (400 MHz, CDCI3) 6: 0.84(3H, d, /= 6.9 Hz), 0.88(3H, d, 
/=6.9Hz), 1.37 (9H, s). 1. 94 - 2. 05 (IH, m), 2.66(1H, d, /= 15.6Hz), 3.01 (IH, 
d, 7=15.6 Hz), 4.57(1H, s), 6.79(1H, s), 7.0-7.2 (6H, m), 7.2-7.4(10H, 
m). 

55^^MX^i? (KBr) vcm-' : 3453, 2978, 1693, 1446, 1365, 1335, 1150. 
951, 819,749, 700. 




Q 



N 



Tr 
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tizrh.: CHIRALPAK AD 

j^iiffl : ^^"^y / JL^y-Ji^ (95 / 5) 

: 0. 5 ml / min 

: UV (254 nm) 



T;U:f>llffl^T. >'>n->(220 mg, 0. 5 mmoD^T^ t FD7^>(JKi7K. 
1.0ml)(::^^L'. ^>|cJ^Ttc:TU :7:t-'7!y^-li^ (0.52M ; T.Tml, 1.51 mmol) 

^mrvtcio 10 ^mfkWi^rcWi. tru>?> co.ismi, Emmoo ^myvr^o 
yizT 20 ^mmwiy. -40 1: 4-7jN;w5;wi-hu^;i/-iH-r5^i/ 

(0.5 mmol) (^^h7t:Hu:7^>^?g (liJiTK. 2.0 ml) ^ 10 ^^-r^l^OHtTrlS 

Tb.' -40 1: tcT4B#rBmi^L;/5:. i m^mm (10 mOSrinA, S^ifx 

(I0mix2) (cTlAfctibfc, iSffitge<£figfP«W7jc, ia?D:ft^*tcT«g;^i5fe?^b 

^JS^^n^X'^^ h;!-- (400 MHz, CDCI3) 5: 1.42(9H, s). 2.74(1H, dd, /= 16.4 
and 7. 8 Hz), 2.81(1H, dd. /= 16. 4 and 4. 6 Hz), 3.42(1H, d, /=4.9Hz). 5.06(1H, 
m), 6.79(1H, s), 7.1 -7.2(7H, m), 7. 29 - 7. 36(8H. m). 7.37(1H, d, /= 1.4 
Hz). 

^^MT.^^ h)V (KBr) vcm'' : 3197. 2974, 1726, 1493. 1444, 1148, 701. 




N 



Tr 
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;^3^A : CHIRALPAK AD 

^©ffi : ^=^1t> / 2-7^0/^/ (90 / 10) 
: 1.0 ml / min 

5 ;^tbl : UV (220 nm) 
urn : 30 t: 

unmr^ : 22. 5 ^a- mmi^ 1 e. s 5^) 

mmmS. 3-bHa:^'>-3-7'a::zjP-3-(tfU-:^>-2— r;i/)7^Pbr^>^ tert- 



10 




T)Vzi>n&%y. '>>n->(440 mg. 1.0 mmol) <lr5^ h^k HP:7^>(IUi7K, 
2.0 ml)\zmmiy. ^Y^-f\ZX^)y7i—'^y^—UM (O.5 M;8.0 ml, 4.0 mmol) 
^myVfco lO^rslfllj^Ufe^. t?>J>^> (O.SOml, 2mmol) «r?iSlTUfco 

Tizx 20 ^mmii^i'. -40 x: iza^^vrzo 2-^>y-r;nf' J>^> (iss mg. i.o 
15 mmol) (Dy^h^\i\^ay^>mm (jij^tk, 4. 0 ml) ^ 10 ^m-^^inmTh. -iox: 
\zx ^mmm^vfco ^mm^zi m^mm (20 mo^^p^, i^^x5^;i/ (20 mix 
2) izxt^mvrz. minm^^mmmyK. mfa^m7i(.izxm^mi^hrz. mmm^ 

20 h )V (400 MHz. CDCI3) a: 1.32(9H, s). 3. 12(1H, d. 7= 15. 8 Hz), 

3.52(1H. d, /= 15.8 Hz), 5.51(1H. s), 7.1 - 7.3 (4H, m), 7.5 -7.7(4H, m), 
8.5(1H. m). 

h;U (neat) v cm"' : 346.1, 2978, 1702, 1368, 1154, 700. 
25 ti^K: CHIRALCEL OJ 

^Ibffi : ^^^y / Xi5^y-;u (975 / 25) 
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Sftji : 1.0 ml / min 

: UV (220 nm) 
mm : 30 

unmm : 12.0 ^mmi^ 14.44)-) 
5 mmm 4 . 3- h h □ ^ ->-3- (4- ^ □ ;i/ 7 x i/) -3- ( if u ^ >-2— r y p tf :t 



T;l/:^>f?ffl^T, >^>ii->(440 mg, 1.0inmol)^5^h^t: Ho^^XIKtIc, 
2.0 mlXc^Mb. ^H^TiZX^yzi—'^y^-UM (0.5 M; 8.0 ml, 4.0 mmol) 
10 ^mTLTco 10^^1Jt#brcm. lfU>^> (0.30 ml. 2 mmol) ^mTVrco 

Tt::T 20 4}'FBljtJ^b, -40 *C \z}%MVrco 2-(4-^7 p;i.^>y-r tf U (218 
mg, 1.0 mmol) <D^h^ii\^uy^>mm (IttTK, 4.0 ml) ^ 10 ^i'FHlT&Hj-TTlIT 

-40 »3T4Nffflflii^bfe, jsjs??Kfci m^mm m mD^rn^. mmx.9- 

)V (20mix2) tcTiftffibfe,tttB^^«a?nmW7K.fiSft:^ti:7KicTJili:;^?fc?t^bfe, 

mM^^y.^^h)\^ (400 MHz. CDClj) 6: 1.33(9H. s). 3.08(1H, d. /= 16.0Hz). 
3.49(1H, d, /= 16.0 Hz), 5. 52(1H. s), 7.1 - 7.7(7H, m), 8.4-8. 6(1H, m). 
20 0^^my^^^ hJV (KBr) vcm-' : 3358, 2977, 1694. 1591. 1490, 1467, 1368. 
1159. 1090. 1013. 830, 785. 755, 591. 

tlyl^: CHIRALCEL OJ 

^mm : ^4^it> / jL^y-ji^ / h^jyji'^umm (99 / i / 0.0 

25 : 0. 5 ml / min 

i^ttJ : UV (254 nm) 
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Um^f^ : 24.5 ^mmi^ 17.3 5» 



2.0 ml)\Z^mi^. ^}^T{ZXUy:i—-^y^—UM (O.S M;8.0 ml, 4.0 mmol) 

^myi^fto 10 t!u>^> (o.somi, 2ininoi) ^myi^fzo jkj^ 

yiZX 20 'T^mmWV. -AOX: J;:J^^bfco 2-T-fe^JHf 'J>?>(120mg, l.Ommol) 

(7)5^ h ^ t: H O :7 ^ (liJiTk. 4.0 ml) ^ 10 :$^FHl;6HtTli^Tb, -40*0 iZX 

Ammmwi^r^io RftMizi MMmm. (20ja\)^m^> s^mx^;i/ (20 mix 2) iz 

mm^O^y.^^ hJl^ (400 MHz, Cm^) S: l.aOOH, s), I.SSOH. s), 2.73(1H, 
d. /= 15.5 Hz), 3. lOClH, d. 7=15. 5 Hz), 4.95(1H, s), 7. 1 (IH, m), 7.6-7.7(2H. 
m), 8. 5(1H. m). 

^S^I-MX^^ hJU (KBr) vcm-' : 3477, 2979, 1704, 1591, 1472, 1434, 1392, 
1368, 1228, 1159, 1107, 793, 751. 

CHIRALPAK AD 

^mn : ^^-^^ / x^y-;i/ (975 / 25) 

Oitji : 0. 5 ml / min 
^ffl : UV (220 nm) 

UWmr^ : 17.4 ^(^^fls 15.8^^) 




Q 
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r;W^>l?ffl^T. ->>zi->(440mg. l.OmmoD&^h^t: KP7^>(flJi7X. 
5 2.^vi\)\zmm\^. m^T\ZX^)y^—^y^—UM (0.4M;10.0ml, 4.0niinol) 
Sr^iSTLfc, \^ ^Nim.W\^t^^^ fcfU>'> (0.30 ml, 2 mmol) SrSSTb^b. 
y\ZXlQ^f^m.WV^-^^X: {C}^iPL^Co2-t!'J':/>:^7;i/A;V'T't: H (lOSmg. l.O 
mmol) (Dv-V=7\i\^uy'7>mm (MA^, 4.0 ml) & 10 ^^;&HtT^iSTb> -40 t: 
\ZX ^m^m.W\^1t. KllCM\Z\ MWm. m mO^rjUP^. g^mx5^;W (20 mix 

10 2) (cTj^mufe, jfttB^^is^aw*. m.^'Bim^\zxmkm^vtz, mmm^ 

h;|/ (400 MHz, CDCI3) 6 : 1.44(9H, s), 2. 65 - 2. 72 (IH, m), 2.81 
-2.87(1H, m), 4.27(1H, d, /=4.9Hz), 5.13(1H, m), 7.1 - 7.3(1H. m), 7.4(1H, 
15 d, 7=6.8 Hz). 7.6-7.8(lH, m), 8.54(1H, d, /=3.0Hz). 

#^®JRX^i7 h;U (neat) vcm"' : 2979, 1727, 1594, 1368, 1152. 

A : CHIRALPAK AD 
i^Klffi : ^^-^y / JL^J-}V (95 / 5) 
20 : 1. 0 ml / min 

^tH : UV (220 nm) 
MM : 30 r 

^it^ra : 20.1 ^mm.W 18.0^) 
25 ll^±0?IJffl(DPltg14 



OH 
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I 



1. ^^7Mu^ \^^rM^<om,w^y^ 
O 

O 




L 
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R" R' 




'2» 

Sfc«a^$nTViT=bJ:V^1tmmS«:-^n^n^t-. l) R»<hR\ 2) R» 



(III) 



10 c^^^. ^iB^«Mi3ti^ic«^^. *\tyt^n.^'t-'v;^^:it^'^n^n^-ro ] 
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«kPCT/I SA/2 1 0 (M2'<-i?«>lK#) (1 9 9 8^7^) 



